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Ta all whom it ma Y concern:
Be it known that I, EDWARD A. COLBY, a
citizen of the United btate% residing at New

‘Haven, in the county of Ne_w Haven, in the

State of (‘onnecticut, have invented certain
new and useful Immprovements in the Process
of Melting, Refining, and Casting Metals

~ which the following is a specification.
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The invention relates to a method of melt-
ing, refining, and casting metals and non-

metallie substances.

The object of the inv ention i is, prunamh& to

melt, refine, or cast certain substances by

electrlcny, and secondly, to accomplish this.

under conditions which prevent deterioration
of the metals while in a state of fusion, as by

arrying on the process in a lareﬁed or utl- "

ficial atmosphele

The invention is of especml value in reﬁn-'
ing and casting various metals in such man-

ner that they will be free from blisters, pin-

- holes, and occluded gases. Many of the met-

als have a high aqu ptive capacity for gases.

 This afﬁmtv is especially manifested at ele-

25

- occluded gases is retained; but the larger por-

30

- ordinary manner are therefore unhomogene- !
This defect may be greatly

35

vated temperatm es between the more refract-
ory .metals and hydrogen.
tion from the molten state a portion of these

tion is e\pelled wolently if the metal cools
rapidly, sometimes ejecting molten particles,
and createsin its exit minute fissures, termed
“pin-holes,” or, in the aggregate, blisters
throughout the mass. Castings made in the

ous in structure.
magnified In castings of platinum and its
allied refractory metals, which are melted
with the oxyhydrogen flame, because, it be-

~ing impracticable to supply the' compound

40

gases of the flame in the exact proportion of |

thelraﬂimtn e volumes, an excess of hydrogen
is generally present, free to be absorbed by

the molten metalis. An unhomogeneousstruct-

ure, while perhaps of slight importance in
may entail serious conse-
~ quences when, as f_or example, the metal is |
drawn into a fine wire, as any defect in struct-

any metallic mass,

- ure then becomes a hidden source of trouble.

50

‘This i8 especially true where, as in the man-
ufacture of incandescent electric lamps, it is

of the utmost importance that the platinum
sealed in the glass should be of uniform den-

, of

Upon solidifica~
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sit y. | '11;1 this s'pecifi'c case the slightest fissure

in the platinum wires serves as a reservoir

and possibly as a channel for the entrance of 58
gases capable of {1estmcme umon with the -
carhon filaments, - .

‘Many laboratory etperlments have Deen-

‘made to produce a high .grade of metallic

|

castings far specific uses; hut the beneficial 60
resultq attained have mvolveﬂ methods too -
expensive for commercial adoption.

This mventmn eonslsts in heating metah

and refining them in a closed and gas-ex-
hausted (,ontammﬂ'-veﬁsel by means “of the 6 - -
inductive action of electric currents, and in
casting them while so heated and deprwed of

occluded gases intoingots. = - |
- The mventwn will be de::cmbed in connec- |
tion with the accompam ing dramno‘s, in 70
which—

‘Ifigure 1 is a vertical transverse seclion,

and I‘Ifr 2 isa plan view, of a device adapted
to the purpose of the invention.

- Referring to the figures, A represents a 75
suitable stand, upon which the furnace B is
supported. This furnace may be carried upon
a trunnion a. It consists, in thisinstance, of

an outer casing !/, containing an inductive

device, presently to be described. The case 8o
b’ is provided with a cover 0% which may be
securely fastened down by holts . The"
cover and case thus form an air-tight cham-

[ ber. Withinthischamber there is pla.ced the

refractory insulating material—

heat.
P and iron core I by air-spaces (.

induction devlee, and this consists of a pri- 85

mary coil P, a secondary conductor d, and &
core . T he coil P is designed tobe m(:luded

1in the cirenit of a frenenatm XK, delivering an

alternatmg, mtemnttent or pulsatory elec-
tric current. This coil COIISlth of. suitable go

‘conducting-wireinsulated with fire-proof ma- -

terxa]-—-—such for instance, as asbestus. It is -
wound upon a spool ¢, which is preferably of
such, for.in- __
stance, as slate. W 1thln the coil P there 1S 95*-«.
placéd an annularblock E of non-electricecon- . -
ducting material—such, for ‘instanee, as fire--
clay or lime capable of withstanding great
This may be qepamted from the coil

The block 100 o

(! contains an annular groove ¢,in which ihere
is' set the annular trourrh or receptacle S,
which is designed to receive the material to
be heated or melted or otllerwlse operated
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_euit through the core T

2

upon. -Suen material may be various chemi- |

cal substances, organic or inorganic, hav-
ing nochemical affinity for the containing-re-
ceptacle. The trough S is designed to consti-

tute the secondary coil of the converter or in-

duection coil; but if the substance to be acted
upon isitself a conductor of electricity, italso

may constitute, partially or entirely, the sec-

ondary coil, in which latter case the trough 18
not used. ;

For the purpose of better conveying the
electric energy from the coil P to the con-
duactor S the core F is employed. This may
cansist of soft-iron wires, which are pret-
erably electrically insulated from each other
toagreaterorless extent. These wires extend

through the center of the block K and across

the bottom of the coil P, and. thence around
the sides and across the top, as shown. The
top of the block E is preferably covered by a
disk F’, which is removable; but when it is 1n
position it serves to complete the magnet-cir-
The disk ¥’ is also

- composed, preferably, of radiating insulated
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‘soft-iron wires.

F’ may be lined with some refractory ma-
terial—such, for instance, as fire-clay or hime.
The disk I¥’ is constructed with one or more
openings f’, for the purpose of allowing the
material to be operated npon to be readily
placed in the annular space e. The disk may
be secured in place by a nut or washer 1=
passing
core IF. :
- Tt is designed that the primary coil I” shall
be connected in an electrie cireuit by means
of conduectors I/ and 1.2, leading from the gen-
erator K or other suitable source of alter-
nating, intermittent, or pulsatory currents of
high potential. Currents will thus be 1in-
duced in the secondary cirveuit of the annular
frouch or receptacle S. Such current will
cause this trough to be heated and thus any
material—such as metals and non-conducting
chemical substances or liquids—placed 1n
the trough, as indicated at s, will be raised to
a temperature dependent upon that of the
trough. As there is but a
secondary circuit, the current will be of low
intensity but of great quantity, and thus the
temperature may be raised to any required
degree. | . *
Complete control of the temperature 1S se-

.cured by any of the usual devices for regu-

lating the current in the primary cireuit.
Usually it is necessary that the volume of the
substance contained in the receptacle S
should be such that when heated or fused it

shall exceed the eapacity of that rceeptacle,
so that no injury will come to it from over-

heating.

This deviee is especially useful in melting
non-conductors of electricity;but it may also
be employed in connection with condueting
materials.  When the metals themselves are
to serve as the secondary cireuit, the trough =

The under side of the disk |

around the central portion of the.

single turn of the

i

498 K52

may be dispensed within some instances, and
the currents induced directly in the metals.

The cover b may be applied to the case b
after the substance is in position,and if it 18
desired to treat the substance in a rarefied
atmosphere the air may be exhausted by
means of a vacuum-pump applied to a tube
N leading through thecover. After the natu-
ral air has been exhausted, together with the
cas which comes from the substance when
heated, additional gas may be forced by a
pump into the chamber through the inlet N/
preferably leading into the lower portion of
the containing-vessel S, and thus up through
the melted substance. (iases may be em-
ployed which have a chemieal affinity for the
impurities contained in the substance being
operated upon, or which form, with the sub-
stances under treatment, definite desired com-
pounds. The resultant gaseous products are
then removed from the chamber by the vae-
uum-pump. When the substanee .has been
sufficiently treated, the entire furnace may
be turned upon the trunnion a by means of
o handle or lever I, and, if desired, the vac-
wuin-puntp may still be in operation. The
substanee will then be caused to flow into a
mold M, which is fastened to the cover and
held in position above one of the openings
f’, by means of a support n, fastened to the
COVOT.

A peen-hole , closed by a -glass disk, may
he formed in the coverat a suitable point for
observing the operation.

T elaim as iny. invention—

" 1. The hereinbefore-deseribed process of
célectrically melting and réfining metals and
other substanees, which consists in heating
the entire mass of the substance in a retain-
ing - receptacle by inductively establishing
cleetrieal currents in the substance orthe re-
ceptacle, and thus heating the substances 1o
and retaining them at the desired tempera-
ture. . ,

2. The bereinbefore-deseribed process ot
clectrically melting and refining conducting
substances, which consists. in establishing
oloctriec currents within the same by induct-
ive action until the metal ‘is brought to a
molten condition and then casting the same.

3. The hereinbefore - deseribed process of
melting electric econducting substances, which
consists in ereating a rarefied or equivalent
atmosphere in a elosed chamber, heating the
ontire mass of the substance to the point of

fusion in such atmosphere by inductively es-

tablishing electrical currents therein, and
casting or operating upon the substances in
such atmosphere. o
In testimony whereof I have hereunto sub-
seribed my name this 12th day ot December,
A DL 1887, ) )
- EDWARD A. COLbBY.
VY itnesses: | a
| DANL. W. EDGECOME,
JENNIE PP, ASHLEY.,
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